Platelets take up the monoclonal antibody bevacizumab.
One of the key factors that promotes angiogenesis is vascular endothelial growth factor (VEGF). Platelets are the main source of VEGF in blood and contribute to angiogenesis by release of growth factors, including VEGF, from their alpha-granules on activation. The monoclonal antibody bevacizumab blocks VEGF in the blood of patients within hours after administration. Platelets are known to endocytose plasma proteins including immunoglobulins. We tested the hypothesis that platelets take up bevacizumab. Fluorescence-activated cell sorting analysis, immunofluorescence imaging, and Western blotting were used to study uptake and release of bevacizumab by platelets in vitro and in vivo. The angiogenic activity of platelets preincubated with bevacizumab was studied in endothelial proliferation assays. Finally, we determined whether treatment with bevacizumab neutralizes VEGF in platelets from cancer patients. We found that platelets are able to take up bevacizumab. Activation of platelets preincubated with bevacizumab resulted in release of the antibody and release of VEGF neutralized by bevacizumab. Immunofluorescence microscopy revealed that FITC-labeled bevacizumab and P-selectin colocalize, indicating alpha-granule localization. In addition, bevacizumab uptake inhibited platelet-induced human endothelial cell proliferation. In in vivo rabbit experiments, FITC-labeled bevacizumab was present in platelets after 2 h and up to 2 weeks following i.v. administration. Finally, we found that platelets take up bevacizumab in patients receiving bevacizumab treatment. Within 8 h after bevacizumab administration, platelet VEGF was almost completely neutralized due to this uptake. These studies show that bevacizumab is taken up by platelets and may explain its clinical effect on wound healing and tumor growth.